**INTRODUCTION:** Vascularized bone flaps, commonly used to reconstruct critical sized defects, have several limitations in terms of complications, donor-site morbidity, and costs, thereby advocating for innovative treatment options. Biomaterials offer virtually limitless quantities of bone tissue substitute, and 3D printing permits geometric design control for osteoconductive porous scaffolds as an alternative approach for bone regeneration. This pilot study presents a novel 3D printed ceramic scaffold with osteoconductive properties to treat segmental, critical size mandibular defects in a rabbit model.

**METHODS:** Critical sized defects were created at the mandibular body of six rabbits and replaced by 3D printed ceramic scaffold made of 100% β-tricalcium phosphate, fit to defect based on CT imaging. After 8 weeks, animals were euthanized, mandibles were retrieved, and bone regeneration was assessed. Bone growth was quantified both histologically (area) and with microCT and advanced 3D image software (volume), and compared to unoperated mandible segments (UMS). Data was presented as mean values with 95% confidence intervals.

**RESULTS:** UMS baseline bone area and volume occupancy averaged 55.8 ± 4.4% and 33.4 ± 3.8% respectively. Histology quantified scaffold + newly formed bone area occupancy at 54.3 ± 11.7%, and bone area occupancy as a function of scaffold free space at 52.8 ± 13.9%. 3D analysis quantified scaffold + newly formed bone volume occupancy at 36.3 ± 5.9%, and bone volume occupancy as a function of free scaffold space at 57.4 ± 12.7%.

**CONCLUSION:** Bone growth comprised over half of free space available in both 2D and 3D analysis, and regenerated segmental defect scaffold + new bone area/volume occupancy matched UMS at 8 weeks. Studies to determine scaffold replacement through bone formation and remodeling over extended periods of time are warranted.
